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Figure 5  Portion of the product LIF spectrum showing several
CO bands and N(2P) transitions.

The 193-nm Photodissociation of
NCO The 193-nm photolysis of the NCO
radical has been investigated.8  NCO was
generated from the reaction of CN + O2,
where the CN was produced by 193-nm
photolysis of C2N2 close to the nozzle of a
pulsed jet.  A second 193-nm photon
dissociated the NCO radical during the
same laser pulse.  At this photon energy
both the N-CO and the NC-O bonds may
break.  N(2D, 2P) and CO products have
been detected using vacuum ultraviolet
laser induced fluorescence.  Figure 5
shows a portion of the product laser-
induced fluorescence spectrum.  A direct
measurement of the N(2D):N(2P) branch-
ing ratio yielded an upper limit of 72 +/-
18.  The CO vibrational distribution was
modeled with prior distributions for each
of the contributing channels with co-products N(4S, 2D and 2P).  Combination of the results
from the prior model and the direct measurement yielded a branching ratio of N(4S): N(2D):
N(2P) of (5.1 +/- 1.8) : (93.6 +/- 4.8) : (1.3 +/- 0.3).  For the N(2D) + CO product channel, the
average energy disposal into product relative translation (8%) and CO vibration (24%) was
determined, leaving 68% of the available energy to appear as CO rotation.  This observation
suggests that the geometry of the dissociating state of NCO is likely bent. 

Education and Human Resource Development: The Broader Impacts

Five graduate students, two undergraduates, five postdoctoral associates, and one senior
research associate have been directly associated with this NSF-sponsored project.  In addition,
two other graduate students, another postdoctoral associate, and two senior investigators have
collaborated on some of the publications.  We anticipate that similar human resource
development will occur during the next funding period.  

Senior Research Associate:  Dr. Mark Lambert, who received his Ph.D. from York University
and then did postdoctoral research with John Simons and Paul Dagdigian is a senior research
associate who worked nearly full-time on this NSF project.  About 75% of his salary came from
the NSF, while 25% was supported by the College of Arts and Sciences.  Dr. Lambert was a
principal mentor to students Dobeck and Gomez  and a major contributor to the projects on
glyoxal and NCO. 

Postdoctoral Associates:  Wei Kong worked on the early aspects of the glyoxal project and is
now an associate professor at Oregon State University.  Ruth Wilson was a key member of the
team studying the triplet channel of ozone photodissociation.  She now works for Na-
ture/MacMillan in Reading (United Kingdom).  Bor-Yu Chang worked on ozone dissociation


